Binding of Hoechst 33258 to chromatin in situ.
The binding of Hoechst 33258 to rat thymocytes, human lymphocytes, and NHIK 3025 tissue culture cells was studied by measuring the fluorescence and light scattering of the cells as functions of dye concentration using flow cytometry. The results indicated that there were two different modes of binding of Hoechst 33258 to chromatin in situ at physiological pH. Type 1 binding, which dominated at total dye/phosphate ratios below 0.1 (0.15, M), was characterized by a binding constant of the order 10(7) M-1 and fluorescence with high quantum yield. Further binding of the dye resulted in a reduced blue/green fluorescence ratio, indicating that secondary sites were occupied. Binding at secondary sites above a certain density (0.1 less than or equal to bound dye/phosphate less than or equal to 0.2) induced strong quenching of fluorescence and precipitation of chromatin. Precipitation was quantitated by measuring the large-angle (greater than or equal to 15 degrees) light scattering of the cells above 400 nm, i.e., outside the Hoechst 33258/DNA absorption spectrum, as a function of dye concentration. In contrast, the light scattering at 365 nm, i.e., within the absorption spectrum of Hoechst 33258/DNA, was independent of the total dye/phosphate ratio. The coefficient of variation of the light-scattering (greater than or equal to 400 nm) histograms decreased with Hoechst 33258 concentration. Type 2 binding to histone-depleted chromatin was cooperative (Hill-coefficient approximately 2) and the apparent binding constant was 2-3 X 10(5) M-1 as determined from quenching and precipitation data.(ABSTRACT TRUNCATED AT 250 WORDS)